UNCLASSIFIED

AD NUMBER
AD341205
CLASSIFICATION CHANGES
TO. UNCLASSI FI ED
FROM: CONFI DENTI AL
LIMITATION CHANGES

TO:
Approved for public release; distribution is
unlimted. Docunent partially illegible.
FROM:

Distribution authorized to U S. Gov't. agencies
and their contractors;

Adm ni strative/ Operational Use; 01 FEB 1960.

O her requests shall be referred to Arny Signal
Research and Devel opnent Laboratory, Fort
Monnmout h, NJ. Docunent partially illegible.

AUTHORITY

USAEC Itr dtd 16 Jan 1980; USAEC Itr dtd 16 Jan
1980

THISPAGE ISUNCLASSIFIED




CLASSIF §C/-*HQL CHANT

‘JEL

Ld
e L W R
A A “ LW o
T0: _UNCLAS™ 5
5 g.—fﬁ/.-.,‘. « ) ] .

FROM: CO )j\}fl,
AUTHORITY:

CLASSIT"

J




DISCLAIMER NOTICE

THIS DOCUMENT IS THE BEST
QUALITY AVAILABLE.

COPY FURNISHED CONTAINED
A SIGNIFICANT NUMBER OF
PAGES WHICH DO NOT
REPRODUCE LEGIBLY.



DEFENSE DOCUMENTATION CENTER

FOR

SCIENTIFIC AND TECHNICAL INFORMATION

CAMERON STATION. ALEXANDRIA. VIRGINIA




NOTICE: When government or other drawings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
government procurement operation, the U. S.
Government theredby incurs no responsibility, nor any
obligation whatsoever; and the fact that the Govern-
ment may bave formulated, furnished, or in any way
supplied the said drawings, specifications, or other
data 1s not to be regarded by implication or other-
wise as in any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.

NOTICE:
THIS DOCUMENT CONTAINS INFORMATION
AFFECTING THE NATIONAL DEFENSE OF
THE UNITED STATES WITHIN THE MEAN-
ING OF THE ESPIONAGE LAWS, TITIE 18,
U.S.C., SECTIONS 793 and 794. THE
TRANSMISSION OR THE REVELATION OF
ITS CONIENTS IN ANY MANNER TO AN
UNAUTHORIZED PERSON IS PROHIBITED
BY LAW.







+ T AT

CONFIDENTIAL

ASTRO-COMMUNICATIONS BRANCH
ASTRO-ELECTRONICS DIVISION
COMMUNICATIONS DEPARTMENT
U. 8. ARMY SIGNAL RESEARCH AND DEVELOFMENT LABORATORY

1 Pebruary 1960

SUBJECT: Monthly Progress Report (1 Jan - 31 Jan 60) on ARPA Oxder ¥o. 33-60
Delayed Repeater Satellite Communication System, Project Courier (05

™: Director
Advanced Research Projects Agency
Washington 25, D. C.

1. (U) This monthly report is sutmitted in accordance with instructions
contained in Amendment No. 2 (Attachment No. 1) to ARPA Oxder No. 33-59, dated

1 Apr 59.'

2. (C) Narrative Summary: Satisfactory funding for this fisecel yeear has
not yet been established. Visits made to contractors and subcostractors during
the month indicate that work on all phases of the Courier system is progressing
except that effort has been reduced to permit the contractors to function as
efficiently as possible in the face of funding shortages and the possidility of
vork stoppage. Schedules have been established for delivery of the ground antenma
tovers to each of three sites; detailed informetion has been prepared in commeetion
with the Puerto Ricean site and construction at this location is contimuing in a
satisfactory manuer. Official authorization to implement the second site has not
been received.

3. Specific activities during Jan 60 follow:
a. Technical Status
(1) Visits to contractors during the month included:

(a) (U) 1ke21 Jan, Philco WDL, Palo Alto: Reviev of progress
covared the effort on the satellite structure, thermal design results, electromie
components and the microwsve antenna design. A detailed report on results of antenna
pattern measurements is included as supplementary information to this ryport (Inel 1).

Subcontractor effort on the tape recorder work was also revieved and preliminary test
results indicate that specification requirements will be met. A microwave receiver’
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prototype vas delivered from Philco, Philadelphis, vhere the receiver work, as wll

as other microvave components, is being conducted. A breadboard model of the

microvave diplexer unit wvas also received, however this modsl appeered to require
extensive rework before scceptance. Performance of the units could not be
assessed during this visit due to tuning mechanism sliganent difficulties. Nicksl-

gtdmimn batteries designed for Courier are currently undergoing life test at
onotone Co.

(v) (U) 18 Jan 60, ITTL: Work on this contract has been reduced
to permit the contractor to function in the face of funding shortages and the
possidbility of work stoppege. Aspects of the work revieved included progress on all
electronic components being fabricated st ITTL plus all subcontrector effort.
Several approaches are being investigated for the parametric receivers to optimise
the required tuning range and noise figure. Final design of the "X" band pump
oscillator is nearing completion. Work is continuing on all major component items.
Those released for fabrication include, the frequency multiplier unit of the UHF
receiver, 70 mc gaussisn filters, IF amplifiers, post IF amplifiers, and the
demodulator-combiner. Completion of the 1 XW UHF auplifiers avaits dslivery of the
Varian 802 klystrons vhich ave expected momentarily. Effort at Adler Electric Corp.
(subcontractor for the van installation) has been reduced to a level commensurste
vith available funds. No overtime work was accomplished during this month. Results
of this reduction in effort will be reflected as delay in the delivery of the
equipment being procured from ITTL.

(e) (U) 18-22 Jan, Radistion Inc: Primary puryose of this visit
vas to reviev all antenna feed and rotary joint work and servo system Zesign. The
duignc.nddenlomtMofthommumtoodhubnnconplctodundmmr
effor: must avait finaliszation of the microwave feed, nov being designed. Detail
design of the shelter, cabling, console and individual chassis is approaching
completion. Febrication of these components was started 15 Dec 59 and work is
continuing at a rate consistent vith present delivery schedules.

(d) (C) 12-26 Jan, D. 5. Kennedy (subcontractor to Radistion
for tover and reflectors): Present effort is directed toward completion of the
febrication of Tower No. 1 (Puerto Rican installation) with the following work
remaining to be sccomplished: instellation of slip-ring sssembly, completion of
dash-pot assembly, mounting of AZ-EL turret, completion of spar fabrication, and
wiring of all electrical units. A final system assembly on Tower No. 1 should be
completed by 1 Feb 60 with component and system testing scheduled for completion by
9 Feb. The anticipated delivery schedule for Tower No. 1 is as follows:

15 Yeb 60 - availsble for shipment at D. S. Kennedy,
Cohasset, Mass.

23 Peb 60 - delivery to the site at Camp Salinas,
Puerto Rico

5 Mar 60 - erection work completed, on-site aceeptance
testing started

.2.
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Tover No. 2 originally scheduled for installation at Torrejon AFB, Medrid, vill be
ready for shipment from D. 5. Kennedy on or about 1 Mar 60. Rsdistion Inc. has
informed USASRDL that in the event this equipment caxmot be shipped in the 12 Fed

to 13 May €0 period, incressed costs will be incurred due to rescheduling, redeploy-
ment of personnel, and storage of the unit. Tower No. 3, scheduled for imstallation
at the Havaiian site, vill be ready for shipment sbout 1 Apr 60. Arrangements are
being made to store this equipment at the Secraments Signal Depot pending final
disposition.

(2) (U) A meeting held at USASRIL vith ITTL and Radiation Inc.
resolved interface areas between the ground station equipment and the tracking
antenna equipment. It was mutually agreed that the RF components being bulit by
Radiation Inc. would not be installed at the Puerto Rican site until compatidbility
tests have been performed at ITTL to determine the sceeptability of these compoments
from the standpoint of power-handling capscity (1 XW) and noise Pover measurements
using the ITT low-noise parametric receivers and transmitters. An estimated date of
1 Mar 60 appeared reasonable for these tests. PFurther agreements concerned the level
of tracking signals to be provided to the servo systen by ITTL, requirements for the
recording of angular position data, and panel light coding system differences
between the prime ITTL gear in the operations van end the Radistion-supplied entenna
remote control consols.

(3) (C) At the Camp Salinas site, preparation work has been completed
and the concrete tower foundation is ready for installation of the D. 8.
tover. A security femce and bore-sight tower have also been installed. Installation
vork is expected to begin in Puerto Rico approximately 15 Fedb 60 and arrangements are
currently in progress to provide for water transportation of the towers for this site.

(4) (C) In order to economieally utilise the scheduled manpover for
the installation at the second site, work must proceed not later tham 12 Feb £0.
Any deviations from this schedule will result in increased costs for re-scheduling,
redeployment of personnel, storage of equimment, and a possidble confliect with
fabrication and installation of the third ground station in Hawaij.

b. Problems Encountered

(1) (C) No action can be taken to implement the second site until
official authorization to proceed has been received,

(2) (U) Rearrangement of funding schedule necessary to fund contracts
through completion to avoid work stoppeges, delays and incressed costs.

¢. VWork Bchedule

(1) (U) Courier steering committee meeting will be held during
Feb 1960 at USASRDL

(2) (U) Visits to contractors and subcontractors will be contimued.
.3.
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(3) (c) In-plant system compatibility tests between a functional
satellite, & ground station, and a checkout van vill bde conducted at ITTL.

(4) (C) Rediation Inc. will perform system tests on the ground antenna
system in Puerto Rico in Mar €0 using availadle equipment.

(5) (U) Schedules for completion of work on towers for all three
sites is noted in Par 3.a.(1)(a) adove.

d. Action Required by ARPA

(1) (U) Providing USASRDL vith sufficient funding to prevent work
stoppeges at contractors' plants and attendant problems.

(2) (U) Deeision on the Second Courier site.

7).

Chief, Astro-Communications Branch

st vy DL

ectronics Division

1 Incl
Measurement Rpt

olie
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90 degrees corresponds to the fin pointing

Zaro elevation correspomds to the fin yointing sky-

th axis.

the fin entemma, the following notation applies:

system

polari

polarized. Referemse L
lsvation is at 90 degrees.

1is talsn vhen bdoth actimth end @

noriscatally sad vertieslly
3. Test Bquipment smd Set-wp

mmm
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t amd set
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The following sketeh gives the test equipmea
ployed. All facilities were supplied by Phileo
3875 Febimm Way, Falo Alto, Californis, plmat.
either the test eguipment mamfesturer's mmber or the
indiented by & GI yrefix to the Fhileo mmbers.
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Approx
RG 9/u® 25 feet
RG-58/u

mmw
f :}l 2"t

i

Klystron Power
Supply

FRD Model 812

8/X GI-36818

#To determine frequency an HP 8068 slotted lime vith am HP 4428 yrebe and em
HP MiOA detector was inserted at output of Klystron mount emd coupled by
epproximately b feet RG-58/u emble to HP-A15B SWR meter.
#25parry 2Xh3 klystron used.

Standard oonditions epplying to the msasuremsnt follow:
1. Pregmncy: 5.60 kme/s
2. Detector settings (HP k1SB):
a. lLow remge
b. 200 - bolometer
3. Kiystron Fowsr Supply Settings:
4. DBesm voltage: 1250V
b. Reflector voltage: 370V



e. Grid voltage: OV sppox.

d. Jodulstion selector: grid

e¢. Modulsation type: sqgueaze wmve

f. Modulation amglitude: 77V approx.

8. Modulation frequeney: optimized on HP-415B (221000 ¢/s)
h. Besm curremt: 35 MA

Grid ealibration: 1/10 division high*

Reflector calibration: 2/10 division high*

k. Meter reading of besm voltage: 1300V

b. Ambiemt moise: 72— 70 db. levels of 65 db were cbserved
cocasionally end weak msasuressants were »ot mads at that tims.

§. Definitions of ihesuremsuts

With the fin antemma orieated at 90 degree elevation and 90 degree
aximth, the following msasurement defimitions apply:

Case 1: Sowree is horizomtally polarised
Fin is horizoatally polarised

Case 2: Souree is vertieally polarised
Fin is horisomtally polarised

[ ¥ o
. .

Case 3: Bource is horisomtally polarised
Fin is vertically polarised

Case 4: Souree is vertieally polarized
Fin is vertically polarized

5. Gain Reference

Iscking & gain calibrated antemns, & 2 X 2 foot sheet of aluminmm

with en RG-H9/u vaveguide to ecax adapter was employed to establish & gain
referemce for the system. )aximm level and half power levels were reeorded
in both plames for this broedly directiomal slot antemna.

3
%*One division — 500 volts on meter beam voltage calibratiom.



(B plane yattern)

Comiition lavel Aximith
Mamimm level M o 93 degrees
Half power level 51 & 149 degrees
Half power level 51 & 80 degrees

MZ-M‘WM“MI@‘.VWWW“
(E plane yatterm)

Condi tien level Azimath
Maximm level 48 » 9 degrees
Half pover lavel 51 db 61 degrees
Milf powver level 51 db 125 degrees
7. Gain Computation

An spgroximate formula, capsble of spproximeting side lobe
nmmum,mwm-nmmumtoum
the gain

Gr' = xgg

vhere Gr' = receiving antonms gain (ratio)
fe= E plans bemm width in degrees
Ah= E plame beam width in degrees

K - Aﬁuumnhuuthommmnmm
coverage of ax antemma to the half yowsr bemmidths.

Le= 189 - M0 = 109 degrees
Bhw 125 - 61 = 6k degrees
K X2 3he

ar' = 3/b - hogooo = 4.3 (retio)

Gr = 10 log Gr'
= 10 log 4.3 = 6.3 &
#in estimated valus



Verhally presented FPhileo imformmtion indiented & msasured gain of
T @ in lieu of the figure stated above.

8. Gmin Adjustment

The slot antesms level corresyonded to & minws A8 & ree.ing.
Assuming & 6 db gain for the slot antemms, & 54 & resding in the
dats corresyomds to isotropie level. If the Phileo figare

following
of 7 & is used & 55 db reading corrasyonds to isotropie.
9. Effeet of tumer

In am effort to evaluate the
the bolometer snd the feed, & double s
bolometer amd the anterma feed for both the

Using horigontal polarisation the

4
"

1]
1H
i
: {

5
:
%

hoteras Tumer Isvel
slot no 8.0
slot yes b.5
fin »o 60.7
fin yes 58.5

Both satennas were operuted in 90° aximith emd 90 degree elevation
sonditions.

10. Fin Anterna Messured Data

The following tables give the raw date msasured ca the fin amtemna.
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Case 1 + Case 2

:
B
g

10}] 20| 30 | W

;

52.6] 52.0) 53.0}51.9{51.7

51-2

51.1

51.k

50.4

50.9

s52.41 52.4] 52.2]51.7| 51.k

50.9

51.0

50.6

50.0

53.0{ 53.0] 52.3]51.8]|52.3

51-1

51.8

51.6

50.9

50.4

s4.0] 53.0] 52.8|52.6} 52.1

51.9

52.5

52.%

52.0

52.k

54.21 53.8] 53.0] 54.8}52.k

55.1

53.3

52.2

52.4

52.8

56.0} S4.4} 53.3]52.9}52.7

52.2

52.3

52.4

52.h

51.8

57.3| 55.2| 54.0]53.1] 52.7

52.8

52.5

s2.7

52.8

52.&

58.2{ 56.0) 54.0] 53.2153.2

53.4

53.6

53.2

53.2

53.4

58.0] 55.8} 53.4}53.0}153.0

54.2

54.0

54.0

54.0

54.3

58.2{ 55.4} 53.2]53.0]53.4

5k.5

54.5

55.3

5.2

55.8

F

58.2] 55.k| 53.6]53.0}53.6

5%.5

54.5

55.4

55.0

54.8

58.0] 55.4) 54.0} 53.0]53.6

53.8

54.0

55.2

5h.5

54.6

5T.4{ 54.9} 53.5}52.6}53.0

53.0

53.h

54.0

53.0

52.8

56.71 5k.3]| 53.0}52.4]52.6

52.2

53.2

53.0

58.8

52.2

5|8 |BlEIB|sle]lalslalsleln]lE]o

55.71 53.7{ 52.8]52.4]52.h

52.7

52.9

52.5

52.2

53.0

sk.h| 53.3] 52.2| 52.4]52.3

g

52.2

52.8

s2.7

53.0

53.2

53.9] 52.5{ 52.6|52.2]151.8

B

52.0

52.5

51.8

53.0

51.b

52.7| 52.0] 52.1]52.0151.7

3

51.7

51.1

50.8

50.9

50.0

s52.4{ 51.3{ 51.8 | 52.2]51.6

B

50.9

So.k

52.4

50.0

¥.5




g

e

FIN ANTENNA MEASUREMENTS

Case 3 + Case &4

:
8

10

59.0

99.5

29.5

63.7

60.1

59.4

59.k

59.0

60.4

59.3

58.8

58.7

58.3

58.6

58.0

57.2

56.8

56.3

575

55.7

59.0

58.2

5T-5

57.1

56.3

54.8

5k.5

54.7

55.4

53.2

57.8

57.b

55.8

55.9

54.9

53.9

53.8

53.8

53.8

52.4

57.0

56.0

5h.7

54.6

54.0

53.4

53.6

5“'02

53.3

52.6

5.2

k.5

53.5

53.7

535

53.h

53.9

55.1

54.0

53.6

Sh.b

53.5

53.1

53.2

53.3

53.7

5k

56.0

5.7

355

53.7

52.9

53.1

53.2

53.5

23.9

55.5

56.4

56.4

56.4

53.3

52.8

53.4

53.9

53.9

23.9

55.3

56.5

57.2

56.9

52.8

53.0

54.0

54.9

5.7

5k.2

5.3

56.5

56.8

57.2

53.0

52.9

54.1

55.3

55.3

54.0

55.3

56.0

56.8

56.6

53.6

53.2

53.9

54.8

5h.7

54.5

5.1

55.7

57.0

56.4

5.3

53.4

53.7

5“'01

sk.1

23.7

54.8

5.3

56.0

56.0

55.2

54.0

23.7

23.7

53.7

3.7

54.2

54.8

55.0

55.1

56.2

54.6

5k.0

53.8

53.6

23.5

53.%

53.6

5.4

53.6

5T.5

55.8

55.0

54.3

54.0

53.8

53.5

53.3

53.8

52.6

§§§§§E§Ssassgsssog

58.5

57.0

56.1

54.9

5.7

5h.2

5k.0

53.8

53.5

53.0

3

58.7

5T.7

57.3

56.1

5545

5.1

55.8

555

5k.5

54.5

&

. 59.0

58.1

59.0

515

574

57.4

5T.7

5T.7

56.3

56.5




LEEY TRr i aw

lé. Comelusion

It 1s oomcluded that the ratio of the maximmm to miniwmm.
nwotthmm,mmmwonnth-
orthogeally polarised terminal is\sgpgromtmstely 8.7 db. Duwe to the
Mdontommute-,-mtnmm)

gt



DISTRIBUTION LIST
PROGRESS REPORT - IELAYED REPEATER SATELLITE CONMUNICATION SYSTEM - PROJECT COURIER

Adress No. of Copies

Chief Signal officer

Department of the Army

Washington 25, D. C.

ATTN SIGRD-{&-b 15

Commander

Alr Force Ballistics Missile Division

Air Porce Unit Post Office

Los Angeles 45, California

ATTN: WIZP k

Commander

Headquarters, Air Research & Development Comnmand

Andrevs Air Force Base

Washington 25, D. C.

ATTN: RDSPE-3 1

Commander

Wright Air Development Center

Wright Patterson Air Force Base, Ohio

ATIN: WCIN, Mr. G. L. Wehner b

Commander
Air Force Cambridge Research Center
L. G. Hanscom Field

Bedford, Massachusetts 1l
Chief of Faval Operations (OP-30)

t of the Navy
Washington 25, D. C. 1l

Chief of Kaval Operations (OP-51)

Depertment of the Navy
Washington 25, D. C. 1

Chief of Naval Operations (OP-91)
Departument of the Navy
Washington 25, D. C. 1

Army Lisison Officer - Code 1071
Naval Research laboratory
Washington 25, D. C. 1



DISTRIBUTION LIST (CONTD.)

Mdress No. of Copies
Director

U. S. Naval Research Laboratory

Washington 25, D. C.
ATTN: Code 5400 1

Stanford Research Institute
Manlo Park, Californis
ATTN: Dr. Irving Yabroff l

Director

Astro-Electronice Divisicn

Communications Departasait

U. S. Army Signal Research & Development Laboratory

Fort Mommouth, New Jersey

ATTN: SIGFM/EL-NA 1







LASSIFIED





